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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a capacitor with a safety device. 
[0002] 

[Description of the Prior Art] Capacitors, such as an aluminium electrolytic condenser metallurgy group- 
ized paper capacitor and a metallized film capacitor of a sinking-in mold, have structure which 
contained and sealed the capacitor element in the case with sinking-in liquid. By the way, internal 
pressure rises by the gas which occurred while in use, and these capacitors fume, or have a possibility of 
destroying. 

[0003] In order to prevent such destruction, there is a capacitor 50 with a safety device as conventionally 
shown in drawing 6 . This capacitor 50 with a safety device has formed the lid 55 for the insides which 
has a through tube 54 between the capacitor element 51 and the lid 53 for outsides while it contains a 
capacitor element 51 in a case 52 and seals it with the lid 53 for outsides. And the piece 57 of a lead 
which cut and lacked the part between the lid 53 for outsides and the lid 55 for the insides, and was 
made into the mechanical weak spot section 56 is connected. This piece 57 of a lead is connected to the 
external terminals 58, such as an eyelet terminal prepared in the lid 53 for outsides. Moreover, the side 
face of the case 52 between the lid 53 for outsides and the lid 55 for the insides is formed in the shape of 
bellows. And if the pressure within a case 52 rises, the volume of the space between the lid 53 for 
outsides and the lid 55 for the insides will increase, and if the lobe 9 of the shape of bellows of a case 52 
is extended, the force of the direction extended to the piece 57 of a lead will be added. This force cuts 
the piece 57 of a lead in the weak spot section 56. And when the piece 57 of a lead cuts, the capacitor 50 
with a safety device is wide opened from a circuit, and escapes destruction. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the piece 57 of a lead is thin, and it is easy to turn 
especially in the weak spot section 56 at it, and it is easy to break. For this reason, there is a fault with 
conveyance of the piece 57 of a lead, and difficult washing processing and assembly activity. Moreover, 
in case the piece 57 of a lead is connected to the external terminal 58 grade of the lid 53 for outsides, 
when the piece 57 of a lead leans, the external terminal 58 has the fault to which through-coming to be 
hard etc. and connection become difficult. 

[0005] This invention improves the above fault, and manufacture is easy and makes it a technical 

problem to offer the high capacitor with a safety device of a yield. 

[0006] 

[Means for Solving the Problem] In order that this invention of claim 1 may solve the above-mentioned 
technical problem, while containing a capacitor element in a case, sealing with the lid for outsides and 
forming the lid for the insides between this lid for outsides and said capacitor element Between this lid 
for the insides, and said lid for outsides, the terminal for drawers which has the mechanical weak spot 
section is prepared. In the capacitor with a safety device which cuts said terminal for drawers in said 
weak spot section when the pressure within said case increases and spacing of said lid for the insides and 
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said lid for outsides becomes long The capacitor with a safety device characterized by preparing the 
member for reinforcement which covers the weak spot section of the terminal for drawers is offered. 
[0007] Moreover, invention of claim 2 offers the capacitor with a safety device which has arranged the 
mechanical weak spot section of the terminal for drawers in the location of the lid for the insides. 
[0008] According to invention of claim 1, since the mechanical weak spot section of the terminal for 
drawers is covered with the member for reinforcement, even if the force joins the terminal for drawers in 
the cases, such as conveyance and an assembly activity, the terminal for drawers can prevent the defect 
of bending or breaking in the part of the weak spot section. Moreover, since it is easy to hold the 
terminal for drawers to the predetermined sense, it becomes easy to connect with the external terminal of 
the lid for outsides, and, on the whole, manufacture becomes easy. And according to invention of claim 
2, since the mechanical weak spot section of the terminal for drawers is arranged in the location of the 
lid for the insides, it is not necessary to be easy to hold the terminal for drawers to the predetermined 
sense, to be easy to attach in the lid for outsides, and to cover the member for reinforcement, and 
manufacture becomes easy. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. In drawing 1 , 1 is a capacito relem ent. This capa citor elementlc ^ries out the la minating of 
fore xample. an anode j)latgjoila^ foil through electrolysisp^ ^Tand has structure which 

jmlled out winding, th e anod^ and the cathode lead wireXAn anode plate foil forms^ 

an_oxide filmin-v alve action metallic foils, such as aluminum foil of th e etche d high grade, and c onnects 
the anode plate lead wire 2. W haLco nnected the cathode lead wire 3J ovalve action metallic foilsTsucir 
as ^etc hed aluminum foiL is used for a cathod e foil. Electrolysis pliperusesT Sfl ^ 
More over, otherwise as a capacitor element! « Metallikon may be prepared for the m etallized paper 
mgtallurgy group^izgdjilm with which vacuum deposition etc. made zinc et c^ condenser papefarrd 
plastic film in w inding and a both-ends side, and the thing of stmctur gjyhjclv^ lead wire toThk 

Metallik on may be use d. " — 

[OOTOjAnd the base was mutually contacted in the case 4 and this capacitor element 1 is contained. A 
case 4 consists of metals, such as aluminum, and is formed in the cylindrical shape. And near the 
opening 5 of a case 4, the 1st lobe 6 and 2nd lobe 7 which were projected inside are prepared. Especially 
the 1st lobe 6 is formed trapezoidal shape and in the shape of R. Moreover, the 2nd lobe 7 has become 
bellows-like in the configuration which crushed the projection. And the lid 8 for the insides has been 
arranged between the 1st lobe 6 and the 2nd lobe 7, it inserted by the 1st lobe 6 and 2nd lobe 7, the lid 8 
for the insides was fixed, and it has attached in the case 4. Moreover, the lid 9 for outsides was carried 
on the 2nd lobe 7, opening 5 was bent, and it has attached in the case 4. In addition, processing of the 
direction where the case 4 carries out **** annealing processing forming the 1st lobe 6 and 2nd lobe 7 
after that, or attaching the lid 9 for outsides becomes easy. 

[001 1] The lid 8 for the insides is a disk which consists of insulating resin, such as BEKU, an epoxy 
resin, polypropylene resin, and poly amide resin, etc. The through tubes 13 and 14 for penetrating and 
attaching the through tube 10 for gas transparency, the terminal 1 1 for drawers for anode plates, and the 
terminal 12 for drawers for cathode are formed in this lid 8 for the insides. 

[0012] Moreover, the lid 9 for outsides became disks, such as products made of insulating resin, such as 
BEKU and an epoxy resin, from the disc-like layered product which stuck rubber, and the through tubes 
15 and 16 which the terminals 1 1 and 12 for drawers penetrate are formed. 

[0013] The terminals 1 1 and 12 for drawers have the shape of a rivet, such as a product made from 
aluminum, which consists of the usual purity, penetrate the lid 8 for the insides, and the lid 9 for 
outsides, and are attached. Moreover, the terminals 1 1 and 12 for drawers are formed so that 18a, 18b, 
and 18c may be respectively prepared in both ends and a central part at Flanges 17a and 17b and 17c list 
and a path may become small toward both ends bordering on the flanges 17b and 18b of a center section 
at the shape of a taper. And the mechanical weak spot sections 21 and 22 which the cross section formed 
the triangle-like slitting 19 and 20 in the perimeter, and made the path small are formed in the root of the 
flanges 17b and 18b of a central part. As this weak spot section 23, it is good for others also as a part 
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which the cross section formed the semicircle-like slitting 24 in the perimeter, and made the path small 
as shown in drawing 2 . Furthermore, the weak spot section 27 which the cross section formed the 
triangle-like slitting 26 in the perimeter of the terminal 25 for drawers, and made the path small may be 
arranged in the location of the through tube 29 of the lid 28 for the insides as shown in drawing 3 . In 
addition, the terminals 1 1 and 12 for drawers carry out **** annealing processing, it is [ direction ] good 
and subsequent processing becomes easy. 

[0014] Between Flanges 17a and 18a and the rear faces of the lid 8 for the insides which were 
established in the edge inside [ of the terminals 1 1 and 12 for drawers ] a case 4, respectively Moreover, 
two pieces, 31-1 and 31-2 are inserted in the washers 30-1, such as a product made from aluminum of 
the usual purity, and 30-2 list. And it has attached respectively across the tip of the cathode lead wire 3 
between the tip of the anode plate lead wire 2 and the washer 31-1, and the washer 31-2 between the 
washer 30-1 and the washer 30-2. 

[0015] And the members 32 and 33 for reinforcement which consist of washers, such as a product made 
from aluminum of the usual purity, are inserted and pinched between the flanges 17b and 18b of the 
central part of the terminals 1 1 and 12 for drawers, and the rear face of the lid 9 for outsides, it fixes to 
it, and the weak spot sections 21 and 22 are covered respectively. When these members 32 and 33 for 
reinforcement are inserted in, its how which a crevice twists among the terminals 1 1 and 12 for drawers 
is desirable, and they can prevent the defect of the terminals 1 1 and 12 for drawers being crooked easily, 
or breaking. Therefore, the members 32 and 33 for reinforcement are almost equal to the path of the 
terminals 1 1 and 12 for drawers of the part of the weak spot sections 21 and 22, or its smaller bore is 
good. The members 32 and 33 for reinforcement besides a washer In addition, silicone rubber and 
isobutylene isoprene rubber, Although an elastic body or estramer, such as a fluororubber, may be used 
and it is easy to insert in the terminals 1 1 and 12 for drawers as compared with a metal washer Aging is 
large, and when the weak spot sections 21 and 22 cut, it also arises that are easy to separate from the 
terminals 1 1 and 12 for drawers, and the terminals 34 and 35 for the exteriors which were attached in 
these terminals 1 1 and 12 for drawers for that reason separate. 

[0016] Furthermore, the external terminals 34 and 35 consist of about L character-like a pawl terminal, a 
lug terminal, etc., and are being attached and fixed between the lid 9 for outsides, and the flanges 17c 
and 18c prepared in the edge of the outside of the case 4 of the terminals 1 1 and 12 for drawers. 
[0017] Next, the manufacture approach of the above-mentioned capacitor 36 with a safety device is 
explained, first - for example, the anode plate foil which etched valve action metals, such as aluminum, 
carried out anode plate chemical conversion, and formed the oxide film - the anode plate lead wire 2 - 
the cold weld method and a caulking - the price - it connects by a method etc. Moreover, the cathode 
lead wire 3 is connected to a cathode foil by the cold weld method etc. And this anode plate foil and a 
cathode foil are piled up through electrolysis paper, and winding and a capacitor element 1 are formed. 
Next, the electrolytic solution is sunk into a capacitor element 1 by vacuum impregnation, the vacuum 
pressurization sinking-in method, etc. 

[0018] Moreover, a closed-end cylinder-like case is formed using metal plates, such as aluminum. 
Annealing treatment is carried out after forming a case if needed. Since an elongation pressure declines 
by this annealing treatment, the 2nd lobe 7 of the shape of bellows formed after that elongation-comes to 
be easy of a case. However, when bending the part of opening and attaching the lid 9 for outsides, the 
reinforcement holding this lid 9 for outsides falls. Therefore, it is necessary to decide the conditions of 
annealing treatment in consideration of the strong balance holding the 2nd elongation easy and lid 9 for 
outsides of a lobe 7. Therefore, about 200 degrees C is suitable for the temperature of annealing 
treatment. 

[0019] Furthermore, the rod made from aluminum is annealed and processed at the temperature of about 
550 degrees C, and taper processing is carried out, while cutting deeply with the flanges 17b and 18b of 
a center section and forming that of 19 and 20. In this case, while forming slitting 39 by inserting in and 
pushing the conic washer 38 as a dotted line shows, making it a flat washer, and making the terminal 37 
for drawers hard [ that central part ] terminal 37 for drawers as shown in drawing 4 , a flat washer may 
be attached as a member 40 for reinforcement. 
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[0020] And the end of the terminals 1 1 and 12 for drawers is penetrated to the through tubes 13 and 14 
of the lid 8 for the insides by using Flanges 17b and 18b as a stopper as shown in drawing 5 . The edge 
of 3 1 - 1 and 3 1 -2, and the anode plate lead wire 2 and the cathode lead wire 3 is inserted in the 
penetrated end after penetration at a washer 30-1 and 30-2 list. While crushing the end of the terminals 
1 1 and 12 for drawers after insertion, forming Flanges 17a and 18a and attaching these in the lid 8 for 
the insides, a capacitor element 1 is connected to the terminals 1 1 and 12 for drawers. 
[0021] Then, the 1st lobe 6 is formed near the opening 5 of a case 4. Next, a capacitor element 1 is 
contained in this case 4, and the lid 8 for the insides is put on the 1st lobe 6. And the 2nd lobe 7 
projected inside is formed on the lid 8 for the insides of a case 4. Moreover, the members 32 and 33 for 
reinforcement are inserted in the other end of the terminals 1 1 and 12 for drawers. And the other end of 
the terminals 1 1 and 12 for drawers is penetrated to through tubes 15 and 16, and the lid 9 for outsides is 
put on this 2nd lobe 7. 

[0022] Next, supporting the 1st lobe 6 with a fixture so that it may not be crushed with the pressure from 
a top, the lid 9 for outsides is pushed on the lower one from a top, the 2nd lobe 7 is crushed, and it is 
made the shape of bellows. Under the present circumstances, although the thickness of Flanges 17b and 
1 8b is decided to be the member 32 for reinforcement, and 33 lists so that the front face of the members 
32 and 33 for reinforcement may contact the rear face of the lid 9 for outsides, the members 32 and 33 
for reinforcement can be fixed more firmly, and it is more desirable. 

[0023] After forming the 2nd lobe 7, the other end of through and the terminals 1 1 and 12 for drawers is 
crushed, and the end of the external terminals 34 and 35 is used as Flanges 17c and 18c, and the external 
terminals 34 and 35 are attached in the other end of the terminals 1 1 and 12 for drawers, and it fixes to 
it. 

[0024] After fixing the external terminals 34 and 35, the opening 5 of a case 4 is bent, the lid 9 for 
outsides is fixed, and a case 4 is sealed. Carrying out a pressure up gradually into [ after sealing a case 
4 ] an elevated-temperature ambient atmosphere, finally the electrical potential difference more than 
rated voltage is impressed, and aging processing is carried out. 
[0025] 

[Example] Next, magnitude measured the situation of a safety device of operation about the example of 
the aluminium electrolytic condenser of phi30xL44 by rated 400WV and 330 micro F. In addition, an 
example is made into structure as shown in drawing 1 . And a case 4 is a product made from aluminum, 
and is carrying out annealing processing at the temperature of 200 degrees C. The lid 8 for the insides 
consists of a BEKU plate. The lid 9 for outsides consists of a rubber lining BEKU plate. The terminals 
1 1 and 12 for drawers are the products made from aluminum, and are carrying out annealing processing 
at the temperature of 550 degrees C. Also let 31-1, 31-2, and the members 32 and 33 for reinforcement 
be the products made from aluminum at a washer 30-1 and 30-2 list. Let the external terminals 34 and 
35 be pawl terminals. And three kinds of processings of** which impresses Ha alternating-voltage 
100V in which current 10A is passed in the I reversed-polarity direction and in which RO direct-current- 
voltage 600V were impressed were performed to the capacitor 37 with a safety device of this example. 
Consequently, the bellows-like 2nd lobe 7 was extended and the terminals 34 and 35 for drawers cut in 
the weak spot sections 21 and 22. And the lid 9 for tops separated or it was not divided. Moreover, the 
external terminals 34 and 35 did not separate. Furthermore, it is JIS after the terminals 1 1 and 12 for 
drawers cut. C When the vibration test by 5102 was performed, these terminals 1 1 and 12 for drawers 
did not re-flow. 
[0026] 

[Effect of the Invention] According to invention of claim 1 the above passage, since the mechanical 
weak spot section of the terminal for drawers is covered with the member for reinforcement, it is easy to 
prevent the defect at the time of installation of the terminal for drawers, and the high capacitor with a 
safety device of the easy yield of manufacture is obtained. Moreover, since the weak spot section of the 
terminal for drawers is arranged in the location of the lid for the insides, it is easy to attach the terminal 
for drawers in the lid for outsides, and the cheaper high capacitor with a safety device of the easy yield 
of manufacture is obtained by invention of claim 2. 
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